contractions was related to the score for autonomic nerve dysfunction (r=0.40, p<005). There was no significant relation of autonomic nerve dysfunction to either delayed gastric emptying or endoscopic grade of oesophagitis. We conclude that in gastro-oesophageal reflux disease there is a high prevalence of parasympathetic nerve dysfunction which relates to delayed oesophageal transit and abnormal peristalsis and may therefore be of pathogenic importance.
While major emphasis has been given to abnormalities of lower oesophageal sphincter function, the pathogenesis of gastro-oesophageal reflux disease is multifactorial.' Reflux disease is known to be associated with abnormal motility in the lower oesophageal sphincter, the oesophageal body, and the stomach.2'-Many patients with reflux disease have slow oesophageal transit`8 as a result of abnormal peristalsis.9 About 50% of patients with gastro-oesophageal reflux also have delayed gastric emptying.'"'2 Antral motility and transpyloric flow are abnormal in some patients with reflux disease.45 Such observations of abnormal oesophageal and gastric motor dysfunction suggest a generalised gastrointestinal smooth muscle motor abnormality in some patients with reflux disease. 13 The cause of the abnormal motility in reflux disease is unknown, but evidence exists for neural dysfunction. The vagus has a major influence on oesophageal peristalsis, lower oesophageal sphincter function, and gastric motility. The 
MEASUREMENT OF OESOPHAGEAL TRANSIT
Oesophageal transit ofa solid bolus was measured immediately before gastric emptying as described previously.'920 After swallowing 5 ml of water as a lubricant, the seated subject swallowed a 10 g bolus of the solid meal and was then asked to swallow on command every 15 seconds. Cricoid movement was monitored to ensure that no additional swallows were taken, and the visual display of the gamma camera was used to confirm that the bolus had entered the oesophagus after the first swallow, using the level of the cricoid cartilage as a marker. Monitoring was continued until the bolus was seen to enter the stomach, or until 20 swallows (= 300 s) had been performed. Analysis was performed using computer-drawn regions of interest corresponding to the oesophagus (cricoid to gastro-oesophageal junction) and the stomach, and the time for 95% of the radioactivity to enter the stomach was calculated. (Fig 1) . Solid and liquid gastric emptying correlated significantly in the patients (r=0-34, p<o0o5). Gastric emptying was not significantly related to age, body weight, or body mass index.
OESOPHAGEAL TRANSIT
In all subjects the bolus of food entered the oesophagus after the first swallow and no food was retained in the oesophagus after the liquid component of the meal was consumed. The data from the oesophageal transit test were lost for one subject due to a computer malfunction. Patients with reflux disease had significantly delayed (p<0-001) oesophageal transit compared with that in the control subjects, and in 13 of the 47 patients (28%) oesophageal transit was greater than the upper limit of the control range (Fig 2) . There was no significant relation between oesophageal transit and body weight, body mass index, or age. There was no significant difference in the age of subjects with delayed oesophageal transit, when compared with that of the remainder of the group (median (range) 50 years (24-81) v 52 years (Fig 3) and was also slower in patients with an abnormal total score compared with the remainder of the group (median (range) 90 s (42-300) v 48 s (12-300), p<0007). Multiple regression analysis (Table  III) suggested that autonomic neuropathy may be more important than age alone in determining (n= 17) oesophageal transit, although the relation with autonomic neuropathy was not significant. There were non-significant trends for an increased percentage of synchronous waves (p= 0.09) and decreased peristaltic amplitude (p= 0415) in the group with abnormal parasympathetic function, and a weak but significant relation between the total score for autonomic nerve function and the percentage of synchronous waves (r=0.40, p<005), but not mean peristaltic amplitude (r= -0-2 1). There were no significant differences in gastric emptying or endoscopic grade of oesophagitis between the two groups. There were no significant correlations between oesophageal transit and oesophageal motility, endoscopic grade of oesophagitis, or gastric emptying nor between the endoscopic grade of oesophagitis and gastric emptying.
Discussion
Our study confirms previous reports'11'6 of a high prevalence of abnormal parasympathetic function in patients with gastro-oesophageal reflux disease. As reported by Chakraborty et al,'6 the patients with autonomic neuropathy were older than those with no autonomic neuropathy, but as their results were outside the normal range for subjects of any age"7 these findings cannot be interpreted as reflecting an effect of aging on autonomic nerve function. The high prevalence of parasympathetic cardiovascular dysfunction, which was unrelated to the grade of oesophagitis, indicates that the vagal nerve impairment in gastro-oesophageal reflux disease is not a secondary phenomenon, contrary to what has been suggested. 23 We have shown for the first time a relation 
